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Text S7a. Alignment of deduced P lineage amino acid sequences

Amino acid sequence alignment of selected P lineage sequences from cavefish, fugu, tetraodon, salmon, sablefish, cod and seabass aligned with human
HLA-A2 and salmon UBA sequences. Dashes indicate missing sequence and unusual cysteines in the alpha 1 domain are shaded cyan. Individual
domains, numbering according to mature HLA-A2, and HLA-A2 residues known to constitute the six A through F pockets [main text reference 1 and 3]
are shown above the alignment. HLA-A2 residues known to anchor peptide N- and C-terminal ends are shaded red while the remaining residues are
colored according to physiochemical properties. Conserved N-linked glycosylation motifs are underlined. Sequence names mostly reflect species Latin
names where AM is Astyanax mexicanus (cavefish), TR is Takifugu rubripes (fugu), TN is Tetraodon nigroviridis (tetraodon), LO is Lepisosteus
oculatus (spotted gar), sasa is Salmo salar (Atlantic salmon), cod is Gadus morhua, sablefish is Anoplopoma fimbria and seabass is Dicentrarus labrax.
The short sequences TN6, TR23 and LO6 were omitted and internal stop codon in TR10 is shown with a star. Only one P gene was found in cod and
thus defined as PAA according to MHC nomenclature in teleosts. The seabass sequence reference is GBAA01146398. The remaining GenBank or
Ensembl sequence references can be found in Additional files 3: Text S1 and 4: Text S2 including the fugu and tetraodon sequences assembled from
individual SRA reads from fugu gills (SRX363279) and tetraodon brain (SRX191169). Numbering above the alignment is according to mature HLA-
A2. Abbreviations are: CP for connecting peptide, TM for transmembrane region and CYT for cytoplasmic region.



Text S7. Additional P lineage data

1 * 20 * 40 60
Leader sequence Alpha 1 domain
A B
A B C B B B A
HLA-A2 & ————— oo o GsHSVRJ] ' TSVSRPGRGEPR G/ VDDTQ' VRI'DSD~SQRVEPR"PIl  EQ-EGPEJ}'D 61
sasaUBA0301: -------- KC GIALHSSSAATHSLRYVYTATS-GIPDFPEIVTVGLVNGEPISYYDST--RRETPRQDIIMAKTEGSDYIVE 77
AM5 e R CVICFTGETASAEKHSL.QY L. YTLRS-APEDDTEIE I TTV DGL I I SHEKSP--RIRDHSRED! [ SQT TNAEWK 77
AM6 i ——m————- SVYCSVLETTSAEKHT QY YTLRS-APEDDTEIEITTV DG 1SHEKSP--RIRDQSRYDIISQT  TDAEIK 77
TRA HFKPVIVSHNI,—————- 11
TR5 1 e GSHSTEF1.STGRV-QPGSGAHIEQVTE DGV 1 SHEDSG--TQQEH KPV I ESHNI —————- 53
TR6 1 ————————- NIG- PAAECGSHSTEFLSTGRV-QPGSGPHIEQVTEFDGVV I SHEDSG--TQQEHFKPVIESHNT —————— 69
TR9 1 ————————- NIC- PAAECGSHSTEFLSTGRV-QPGSGPHIEQVTEFDGVV I SHEDSG--TQQEHFKPVIESHNT, —————— 69
TR10 1 —mmmmmmmmmmm GSHSTE"1.STGRV-QPGSGPHI ' EQVTE DG/ 1 SHEDSG--TQQEH KP/ I ESHNI —————- 53
TR14 @ —mmmmmmmmmmm GSHSTE"1.STGRV-QPGSGPHI'EQVTE DG/ 1 SHEDSG--TQQEH KP/ I ESHNI —————- 53
TR1S @ ————————- NIC- PAAECGSHSLEFLSTGRV-QPGSGPHIEQVTEI' DGV 1 SHEDSG--TQQEH ' KPV ESHN ———--- 69
TR16 @ ————————- NIC- PAAECGSHSLEFLSTGRV-QPGSRLHIEQVTEI DGV 1 SHEDSG--TQQEH ' KPV ESHN ———-—- 69
TR17 i ———m————- NIC- PAAECGSHSLEFLSTGRV-QPGSGLHIEQVTEI' DGV 1 SHEDSG--TQQEH ' KPV ESHN ———--- 69
TR18 @ ————————- NIC- PAAECGSHSLEFLSTGRI'-QPGSGPHIEQVTEI' DGV 1 SHEDSG--TQQEH ' KPV I ESHN ———-—- 69
TR22 1 ————————— KI'C PAAECGSHSLEFLSTGRV-QPGSGPHIEQVTEI' DGV 1 SHEDSG--TQQEH ' KPV ESHN ———--- 70
TR24 ~ § ——mmmmmmmmmmm e GSHSLEFLSTGRV-QPGSGAHIEQVTEFDGVV I SHEDSG--TQQEHFKPVLESHN,——-——- 53
TR26 1 ——mmmmmmmmmmmmm o GSHSTE"1.STGRV-QPGSGPHI ' EQVTE DG/ 1 SHEDSG--TQQEH KP/ I ESHNI —————- 53
TR27 1 mmmmmmm - GSHSTE"1.STGRV-QPGSGPHI EQVTE DG/ 1 SHEDSG--TQQEH KP/ I ESHNI —————— 53
TR28 1 ————————- NIC- PAAECGSHSTEFLSTGRV-QPGSGLHFEQVTEFDGVV T SHEDSG--TQQEHFKPVIESHNT, - ————— 69
TR26 1 ——mmmmmmmmmmmmm o GSHSTE"1.STGRV-QPGSGPHI ' EQVTE DG/ 1 SHEDSG--TQQEH KP/ I ESHNI —————- 53
TR29 1 GSHSTE"1.STGRV-QPGSGPHI EQVTE DG/ 1 SHEDSG--TQQEH KP/ I ESHNI —————— 53
TR30 1 ————————- NIC- PAAECGSHSTEFLSTGRV-QPGSGPHFEQVTEFDGVV I SHEDSG--TQQEHFKPVIESHNT —————— 69
TR32 1 ————————- NIC- PAAECGSHSTEFLSTGRV-QPGSGPHFEQVTEFDGVV T SHEDSG--TQQEHFKPVIESHNT —————— 69
TR34 1 —mmm e RTEOPGSRPHIEQVTEIDGVV [ SHEDSG--TQQEHI'KPVIESHN  ————-- 43
TR SRA 1 —————————————m GSHSLEINLSTGRV-QPGSGPHIEQVTEFDGVV I SHEDSG--TQQEH KPVLESHN ——-——- 53
TN3 =~ 1 mmmmmmmm e GSHSL.GFLSTGRI-HPGTGLYFEQVTVFDGVL I SHEDSR--TPLEQFKAVLESHN  ——-——- 53
TNA 1 mmmmmmmm e GFHSLGFLSTGRF-PPGTEPDFEQVTVEDGV LI SHEDSR--TQQEQFKAVLESHN  ————-- 53
TN5 =~ 0§ —mmmmmmmm e GSHSI.DFLSTGRI'-HPGTGLYFEQVTVEDGVL. I SHEDSR--TQQEQFKAVLESHN] —————— 53
TNT =~ 8 mmm e GSHSLGFLETGQF-PPGTGPDIEQVTVEDGVL I SHEDSR--TQQEQFKAVLESHN  ——=——— 53
TN_SRA —————————————————————————————————— STGRI-PPGTGPDFEQVTVEDG SHCDSR--TOQEQMK ESHN —-——=-—- 45
COd_PAA S1PH NICN OSTEC-DPHSILEFTSMEGP-ESKFRPTFQQLVREDGVPL.SHCESW-=-SEKAT.PEILRPSI.ODV—=———- Q 79
Seabass @ —-————- Q K Q STAEC-GSHSILEFLSTGRV-QPEDQPQFEQITVFDGVPISYENSIW——KKREEILKPTI ESNN  —————— 72
LO2 00 e SH TST S-EAGLLSQ SRVLDOOTVSHWDSA-=-SWRETHTSHWPSRAAGLRDVN o7
Lo 0 e SH SST S-EAGLLSQ SRVLDOOTVSHWDSA--SRRETRTRHWPSGAAGLRDIN 79
LO4 00 e SHS TSTAVS-EAGLLSQ SRVLDQOTVSHWDST--SQRETRTRHWPSGAAGLEDID 59
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* 80 * 100 * 120 * 140
Alpha 2 domain
A
B ccC
A A B C ccC D E
B BB C FC F FF F FED EFF FF F F
HLA-A2 : GETRKVKAHSQTHRVDLGT RGI NOSEAGSHTVQRMYGCDVGSD-=WRFTRGYHQ DGKD KEDLRSWTAAD QTIKHI : 146
sasaUBAQ0301: SQTQVSIGSEQTFKANIDVAKQRI'NQTG-GVHVNQK!MYGCEWDDE-TG/-TEGIDQDG/'DGED DIKTLT PTPQ TK/ K : 16l
AMbS : NRDLFCEGE HNTLKKKIEDVINTTN---G I IQRE [ SC-TEDDS"V/VRM===SDRWGVNGED" LTL.DPKT LKIWSSDSP P/OSD : 157
AM6 : NMDLFCESE HKTLKKKIEGVYNTTN=---G I IQRERSC-TEDDS ———-SDSWGVNGEDHFLTLDPKTLKWSSDTPLATPVQSG : 157
TR4 : ——PGSCRPAC/DVIEALKASSKI INHT----RDVQORRRVCITSDERLVS/A—-=-=DN NGEGEF IQFDAGAQKWKALSPSAEMIKDS : 89
TR5 : -—-PGTERAAELYD KE SO INH - === === —m oo oo oo 78
TR6 : ——PGTCRP/AC/DVIDALKE SKIINHT---—-RNVORRRGC ITSDERL.ES/——-—IDN NGEGI' IQI'DAGAQKWKALSPSAEMIKDS @ 147
TRO : ——PGTCE NDAFGALKATSKI INHT----RDVORRRGCITSDERLES/—=-1DN NGEGI' IQI'DAGAQKWKALSPSAEMIKDS @ 147
TR10 : ——PGTCRPACYDVIDALKATSKITNHT----RDVQRRRGC I TSDERI ES/A—-==/DN NGEGFTQFDAGAQKWKALSPSAEMIKDS @ 131
TR14 : ——PGTCRPAGYDVIDALKE I SKI INHT----RNVQRRRGC I TSDERI ES/A—-==FDN NGEGFTQFDAGAQKWKALSPSAEMIKDS @ 131
TR15 : ——-PGTCE NDAFGATKE I SKL INHT——-- ORRRGC I TSDERI.ES/A=-==1DN NGEGFTQFDAGAQKWKALSPSAEMIKDS @ 147
TR16 : ——PGTCRPAC/DVIDALKATISKITNHT----RNVORRRGC I TSDERLES/—=——IDN NGEGI' IQI'DAGAQKWKVLSPSAEMIKDS : 147
TR17 : ——PGTCT DVIDALKE ! SKIINHT----RNVOQRRRGC ITSDERLES/—=—IDN NGEGI' IQI'DAGAQKWKALSPSAEMIKDS @ 147
TR18 : ——PGTCRPACYDVIDALKE I SKI INHT----RNVQRRRGC I TSDERI ES/A—-==FDN NGEGHFTQFDAGAQKWKALSPSAEMIKDS @ 147
TR22 : ——PGTCRPAGYDVIDALKATSKI INHT----RDVQRRRGC I TSDERI ES/A—==FDN NGEGHFTQFDAGAQKWKALSPSAEMIKDS : 148
TR24 : ——IGTET NDGFDALKATSKE INHT-==-RNVORRRGC I TSDERI.ES/A===DN NGEGHFTIQFDAGAQKWKALSPSAEMIKES : 131
TR25 bbb bbb QORRRGCITSDERLESA---FDN NGEGI' IQIDAGAQKWKALSPSAEMIKDS @ 51
TR26 : ——PGTCE NDAFGALKE I SKLINHT——-- QORRRGCITSDERLESA—---FDN NGEGI' IQIDAGAQKWKALSPSAEMIKDS @ 131
TR27 : ——-PGTCE NDAFGALKATSKI INHT----RDVORRRGC I TSDERI.ES/A==-1DN NGEGFTQFDAGAQKWKALSPSAEMIKDS : 131
TR28 : ——PGTET DVEDALKATSKE INHT----RNVQRRRGC I TSDERI ES/A—-==1DN NGEGH I QFDAGAQKWKALSPSAEMIKDS : 147
TR29 : ——TGTERPAGYDVIDALKATSKI INHT----RNVQRRRGC I TSDERI ES/A—-—==F"DN NGEGHFTQFDAGAQKWKVLSPSAEMIKDS : 131
TR30 : ——PGSERPACYDVIDALKATISKI INHT---—-RDVORRRGC I TSDERL.ES/——=IDN NGEGI' IQI'DAGAQKWKALSPSAEMIKDS @ 147
TR31 e e bbb NGEGI' IQI'DAGAQKWKVLSPSAEMIKDS : 28
TR32 : ——-PGTCE NDAFDATKE!SKL INHT——--— QORRRGC I TSDERIES/A=--=1DN NGEGH I QFDAGAQKWKALSPSAEMIKDS : 147
TR34 : ——PGTCRPACYDVIDALKE I SKIINHT----RNVQRRRGC I TSDERIES/A—-—-=1DN NGEGFTQFDAGAQKWKALSPSAEMIKDS @ 121
TR_SRA : ——PGTCRPACGYDVIDALKE SKIINHT----RNVQRRRGC I TSDERI ES/A—-—==/DN NGEGFTQFDAGAQKWKALSPSAEMIKDS : 131
TN3 : ——IRTEGNAQNDVEDALTEVSKE [ —====——— DVORRRGCTRSAEGILNSA—-—=FE NGED! 1 Q'DADHQEVWE DT L.PIRDS : 127
TN4 : ——TRTCEEAQYDVYDALKEISKHIND-—=————- ORRRGCTRSAEGLNSA-==-IE NGED! 1 Q'DADHQEVWE DT/ .TIRDS : 128
TN7 : ——IRTCEEAQYDVSDALREVSKIINSS===--1DVQRRRGCTRSAEG TSA-—=IE NGED" 1 QFDADHOEWE DTALTTRDS : 131
TNS : ——IRTECENAQYDVSDALRE [ SKHINST-=-=-=VDVORRRGCTRSAEGINS/A-==IE NGED" 1 QFDADHOQEWE DTALTVRDS : 131
TN_SRA : ——RTCEEAQYDVSDALTE [ SKF INSP———— QORRRGCTRSAEGINSA=-==IE NGED" 1 QFDADHOQEWE DT/ I TIRDS : 123
Cod PAA : [SLASCROAHIDLKESHLKIQSVINST---VDLIQRRRGCSRSENGALSA-—-—FET NGADEVTEDPKT LQWKAMSQAARETASR : 160
Seabass : ——-PKHCDEANN DSVHVIP NST--- QRRCGCVRSADGIVSA===ED NGVDEISEDPESQRWTSQSP PVRHW : 151
Sablefish : ----GGSE/@/DI ESILYNIPPIVNGT---"VSVVQRRRGC I Q/DNG'/SA===IE NGVDFMTFDPESQE-TSKSPSALTVKHR : 76
sasaPy i e e QRRRGC-TY ITN-SST---GFGQGLNGENFLTEDPTSHTWMSESTL.QANPTEQS : 50
LO2 : EHEEVENRERIL.QG! LRTRSNVGKGQS——-—-- RSVIL.GCRL.GDDGS ———FDHYGINGQDHF L.SFEVDTMTWRASST.QAEDTQRD : 146
LO3 : YEHEETENRERI.QG ! RKRSNVMGKGQOS—=—--- RSVI--————rrrr-—-——-- - - - - : 112

LO4 : YELEETENRERI.OG!  RKRSNVGK-=—————— DV.QRCRGCR EDDGS —-——I'DHYGI'NGK SIFEVDN RASSLOAKDTORD : 136
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* 160 * 180 * 200 * 220
Alpha 3 domain
E DD A
F E EE DD A A A
HLA-A2 : IE -HVAEQLR I EGTCVE RR. ENGKET L.QRT-DAPKTHMTHHAVS-DHEATLRC SIYPAEITL.TWQRDGEDQTQDT-E : 229
sasaUBAQ0301: DSNTAQNEYRKNY LTQTCIEWLKKY LDYGKSTLVRT-VPPSVSLLQKTPS-=-=-SPVTCHATG!I YPSG SIQOKDGQDHHED /-E : 242
AMS ¢ WNQUKEMTPSLKDEKLNQCKPSLVMKLKVMKKEEY LOQENMYPK GKSSHDG-DAVSMRCY I SHKY LSGVRVRLT L.DG—-= DNVN : 241
AM6 : WNQUKEMTPSLKDEKMYQCKPSLMKLKKKKEEY LKGNLRPK GKPSHDG-DAVSLRCYVSHKY LSGVRVRLTLDG-- DNIN 241
TR4 : WNNREARNHMEFGHE INEEC—-——-- QIKLREAD--KNT----DILR NPVDR-TK KCHVTSTDKSVRSVSLTEDG-APKANWILT 163
TRS5 e e RVDR-TK KCHVTSTDKSVRSVSLTEDG-APKANWIT 115
TR6 : WNGYEAQNHVIEGQN IRRYCPEMIHQIKLRETE--KRT----DIL.R NPVDL-TK KCHVTSTDKSVRSVSLTEDG-ATKANWILT 226
TR9 : WNSRESRND!I'GQH INEECPEV I HQ I KIREAE--KRT----DI.R NPVDR-TK KCHVTSTDKSVRSVSLTEDG-APKANWIT 226
TR10 : *NGYEARNHLIGQFIRRYCLEMIHQIKLREIE--KRT----DLR NPVDR-TK KCHVTSTDKSVRSVSLTEDG-APKANWIT 209
TR11 e bbb DR NPVDR-TK KCHVTSTDKSVRSVSLTEDG-APKANWIT 44
TR14 : WNGYEVQON GQI IKEQCPEM IHQ IKIREVE--KRT----DI R NPVDL-TR KCHVTSTDKSVRSVSLTEDG-ATKANWILT 210
TR15 : WNGYEARNHLFGQH I RRYCLEMIHHIKIRE E--KRT----D'/.R NPVNR-TK KCHVTSTDKSVRSVSLTEDG-APKANWILT 226
TR16 : WNNREARNH:FGQH IRRYCLEMIHQ I KIKETE--KRT----D/.R NPVDR-TK KCHVTSTDKSVRSVSLTEDG-APKANWIT : 226
TR17 : WNGYEARNHEEFGHE INEECPKMIHQIKIREVE--KRT-—-===-==—-———————— - mm—m o — : 182
TR18 : WNGYEPRKHVEGQFIRRYCLEMIHQIKIRE E--KRT----DLR HPVDR-TK KCHVTSTDKSVRSVSLTEDG-APKANWIT : 226
TR22 : WNGYEARNHLFGQH IRRHCILEVMIHHIKIRE E--KRT----DI/.C NPVDR-TK KCHVTSTDKSVRSVSLTEDG-APKANWIT : 227
TR24 : WNGYEAQNH:FGQH INEECPEM I HHIKIREAE--KRT-----=----—--—-—- - : 166
TR25 : WNGYEPRKHVIGQ: RRYCLEMIHQIKIRE E--KRT----D'/.R NPVDR-TK KCHVTSTDKSVRSVSLTEDG-ASKANWIT : 130
TR26 : WNNREARNHFEFGHE INEECPEMIHQIKIREVG--KKN----DLR NPVDR-TK KCHVTSTDKSVRSVSLTEDG-APKANWIT : 210
TR27 : WNSRESRNDMEGQF INEECPEMIHQIKIREAE--KRT-——=——==————————— - m——m : 166
TR28 : NSYETRNHLFGQFIRRYCLEMIHHIKIREIE--QRT--—-——==—==—-== === —— ——— — —————— ——— ———————— - — ——— : 182
TR29 : NSYEARNHLFGQF IRRYCLEMIHQ I KILKETE--KRT----DI.R NPVNR-TK KCHVTSTDKSVRSVSLTEDG-APKANWIT : 210
TR30 : WUNGYEARNH F—————mmmmmmm e : 158
TR31 : WNNREARNH:YGHE ISKQCPEMIHQIKILKE E-—KRT----DLR NPVDR-TK KCHVTSTDKSVRSVSLTEDG-APKANWIT : 107
TR32 : WNGCEARNHMEFGQF INEECPEMIHQIKIREVE--KRT--—==-==—-—-=—-———-—— - —— : 182
TR33 e e e DIR NPVNR-TK KCHVTSTDKSVRSVSLTEDG-APKANWIT : 44
TR34 : NGYETRNHLFGQF IRRYCPEMIHQ I KIRETE--KRT----DI.R NPVDR-TK KCHVTSTDKSVRSVSLTEDG-APKANWIT : 200
TR_SRA : NGYEARKHVEGQF IRRYCPEMIHQ I KIKETE--KRT----DI.R NPVDL-TR KCHVTSTDKSVRSVSLTEDG-ATKANWIT : 210
TN3 : WNNRETRNHVEGSEFLKDQCPEMIQRIKIREVE--QRT----DLR TPIDR-SQTLKCHVTSTDKSILRSLSL.TEDG-ASR : 206
TN4 : WNNQEIRNLVSRSEFLKDQCPEMIQRIKIREVE--QKT-—--==-==—-———————— = ———— : 163
TNS : NNLETRNQVFGSHLKDQCPEMIQRINLTEVE--QRT----DL.R TPIDR-FQTLLKCHVTSTDKS .GSL.SL.TEDG-ASR : 210
TN7 : WNNQETRNQVEGSELKDQCPOMIQRTSLTEVE--QRT-—-===-==—-—-——-——————————————————————————————————————— : 166
TN_SRA : NNLETRNHVFGSHLKVQCPEMIQRIKIREVE--QKT----DI.R TPIDR-FQT L LKCHVTSTDKS RSLSL.TEDG-ASR : 202
Cod PAA : WNTRKTRN RDIVNIHCPKMIKSLELKYVD--QKT----DLHISAQVLPNESKIKLRCQVTSTDRSVKLLTLIGEG-ASYARQVT : 240
Seabass : WKNNNGRN KHF'L.RERCP OGMKIRSTH--ONT----ELH KP 1 ADTDQ RCHVTSTDKSVSSVHL IGDG-AFKANWILS 231
Sablefish : NNNRQRNHAF'RH EQCP QKIKIRSVMH--QKT----EI R KPEKNTAR RCHVTSTDTSLSSVHL IGDG-ASRASWIT 156
sasaPy : WNSNKVRSHVMFKE " QHDCPH--=-—==—=———————————————————————— EDVSIRCHVTSTDI.SGL.KVHL.TRDR-GVIMTDRAR 104
LO2 : NONRVKNQY IR EIDCVET KRN LEFRKIDKNHTG--ETEKTPSAV ———======—=—=—————————————————————— ——— —— : 194

LO4 : UNONRKNQ /TR " E DC/ET KR | E RE DKNHT == === oo o o : 173
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* 240 * 260 * 280 * 300
cp T™
HLA-A2 : LVETRP/.GDGTIQK PSGQEQ-—--R/TCH/QHEG! PKP T R/EPSSQPT-—-—=—=-—=— PIVGIIAG GAVITGAV : 302
sasaUBA0301: HGETI QNDDGT QKSSH T/T-PEENKNNK'QC//Q/TG QEDI K/ TESEIKTN/NDPN-—=--==- G : 321
AMS5 : SSP PN/DGS Q R ETKTN —-KEPNR- HC DTD-— ' H T =—————————m—m oo : 284
AM6 T SS P PN DG O R m oo o : 257
TR4 : VTGPLPSGDGS T/ E P--= HTN /GC OTE==DRN T /== m oo oo oo : 206
TR5 : VTGPLPSGDGS T/E/P--- [HTN /GC//QTE--DRT T/ ///DGNT DGRH------- HMTEWRIIGT TETVCCLIS & 190
TR6 : VTGPLPSGDGS TAEVP---1 HTN /GC/VQTE--DRNIT//IDGNT DGRH------ GVPNK G CC 'S : 302
TR : VTGPLPSGDGS T/ E P--= HTN /GC OTE==DRN T /== m oo oo oo : 269
TR10 : VTGPLPSGDGS T/ E/P--- HTN /GC//QTE--DRT T////DGNTI DGRE=--—-- STSVSWTQI LGC C C : 286
TR11 : VTGPLPSGDGS T/ E P--= HTN /GC/ /OTE=-ERN T /-——m— oo : 87
TR14 : VTGPLPSGDGS T/E/P---1 HTN /GC//QTE=--DRD T///DGNTI DGR---E TVDWPEWKILTIVTFSC C : 289
TR15 : VTGPLPSGDGS T E P-—= [HTN G oo mmm oo mm oo o~ : 258
TR16 : VTGPLPSGDGS T/ E P--= HTN /GC/OTE=-DRT === == —————m oo : 264
TR18 : VTGPLPSGDGS T/ E P--= HTN /GC//OTE==DRN T /- —mm oo oo : 269
TR22 : VTGP1L.PSGDGS T/ E P--= HTN 'GC OTE==DRT T /= —mm oo oo oo : 270
TR25 : VTGP1L.PSGDGS B et : 151
TR26 : VTGP1L.PSGDGS T/ E P--= HTN 'GC OTE==DRN T /= —mm oo oo oo : 253
TR29 : VTGP1L.PSGDGS TAEVP---1 [HTN  /GC/VQTE--DRNI T/ /DGKT DGRE--- TVVIPLWKT LT TVTFSCVCLLIC : 289
TR31 : VTGP1L.PSGDGS T/ E/P--- [HTN /GC//QTE--DRT T///DGNT DGRH------- HMTFWRIIGT TFTVCCLTS @ 182
TR33 : VTGP1L.PSGDGS T/ E/P--- [HTN /GC//QTE--DRN T/ //DGNT DGRH------- QUTFWRIIGNTFTVCCLTS & 119
TR34 : VTGPLPSGDGS T/ E P--= HTN /GC/ OTE==DRN T /m——— oo : 243
TR_SRA : VTGPLPSGDGS TAEVP--=1 HTN  /GC/V/QTE=--DRNIT////DGNT DGRE--— TVDWPEWKTLT I VTFSC C : 289
TN3 : VRGP PS/DGS /R T/E /P-—== G SN 'GC/ /QTG==GGT T /l——m——mm oo : 249
TN5 : VRGPI.PSVDGSVVIRLTAE/P-—=1GYSN|/GCV/PTG--GGT | TV/DGKT DGRD-- STHWISLC Crlo: 290
TN SRA : VRGP PS/DGS /IR T/E/P-== G SN GC QT —m—mm oo oo oo oo : 236
Cod PAA : VDGPLPIGDD R T/ P-—=SSEHQ- GCR/QTE--KHS 8/ == ——— - oo : 282
Seabass : VTGPMPSEDGSVILRLTAEIS--1LSQSTNMYGCRVQTG-~GHN T 1 FWDGNTL.DGRNLLNVLTVHWKI LTATLGEVC T/ SC : 314
Sablefish : /DGP/PSEDGS R T E S—-QSRNTNT GCR QTG—=GHNTT & DG=====—— = m—m oo oo : 202
sasaPy : /IGP PN/DGS R S/E P-—TGHTKSR HCK QTS==TSNT /=== oo o oo o o e : 146



Text S7. Additional P lineage data

* 320 * 340
CYT
HLA-A2 : RRKSSDRKGGSYSQAASSDSAQGSDVSILTACKYV= @ 341
sasaUBA0301: /G KKKSKKG' /P/STSDTDSDNSGR/ /Q/T====== : 355
TR5 : TLLCKS———————————— - mmmmmm o m o m : 198
TR6 : TLLCKS———————————— o mmmmmm o m o m : 310
TR10 : TT K- : 293
TR14 : TT K- : 296
TR29 : TT KHNEKK | KRR/KKR————=——————————————— : 3009
TR31 : VT CKSH 'DCN QS ———=—————————m oo : 201
TR33 : VT CKSH 'DCN Q 8 ——=—=—————mm—m—m oo : 138
TR_SRA : TT K /NEKK KRR/KKR PGSKT-=—-—=—==—=—=—= : 315
N5 : ORICC K /S| —m——mmmmmmmm o : 300

Seabass : GT KCVKKKSRPP-——==——=————————————————— : 330



Text S7. Additional P lineage data

Text S7b. Percent identity per domain between deduced P lineage amino acid sequences
Alpha 1 domain

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1: TN3 (P) 100 87 69 69 71 68 68 67 67 67 49 26 28 26 17 13 18 18 13

2: TNS5 (P) 87 100 76 76 77 74 74 73 72 72 51 28 35 33 19 13 19 19 16

3: TR6 (P) 69 76 100 100 99 99 97 95 91 91 56 32 32 31 19 15 18 21 16

4: TR14 (P) 69 76 100 100 99 99 97 95 91 91 56 32 32 31 19 15 18 21 16

5: TR18 (P) 71 77 99 99 100 97 96 94 90 90 55 32 32 31 19 15 18 21 16

6: TR22 (P) 68 74 99 99 97 100 99 96 92 90 56 32 32 31 19 15 18 21 16

7: TR29 (P) 68 74 97 97 96 99 100 95 91 88 55 32 32 31 21 17 19 21 16

8: TR16 (P) 67 73 95 95 94 96 95 100 88 86 54 33 31 31 18 14 17 19 14

9: TR9 (P) 67 72 91 91 90 92 91 88 100 97 56 31 32 31 19 15 18 22 16

10: TR26 (P) 67 72 91 91 90 90 88 86 97 100 58 31 32 31 19 15 18 22 16
11: Seabass (P) 49 51 56 56 55 56 55 54 56 58 100 37 33 31 23 17 14 19 20
12: codPAA 26 28 32 32 32 32 32 33 31 31 37 100 20 21 15 12 11 17 16
13: AM5 (P) 28 35 32 32 32 32 32 31 32 32 33 20 100 88 27 18 20 21 11
14: AM6 (P) 26 33 31 31 31 31 31 31 31 31 31 21 88 100 26 19 21 22 11
15: sasaUBA0301 17 19 19 19 19 19 21 18 19 19 23 15 27 26 100 44 29 26 20
16: sasaZARa 13 13 15 15 15 15 17 14 15 15 17 12 18 19 44 100 25 23 14
17: HLA-A2 18 19 18 18 18 18 19 17 18 18 14 11 20 21 29 25 100 21 19
18: sasaLCA 18 19 21 21 21 21 21 19 22 22 19 17 21 22 26 23 21 100 20
19: sasaSAA 13 16 16 16 16 16 16 14 16 16 20 16 11 11 20 14 19 20 100

Alpha 2 domain

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1: sasaUBA0301 100 43 40 23 24 23 25 24 25 26 25 25 25 22 22 22 27 28 33 26

2: sasaZARa 43 100 29 18 20 16 17 16 16 17 17 18 18 21 19 18 19 19 26 16

3: HLA-A2 40 29 100 17 18 18 20 17 18 18 21 18 17 22 24 16 18 16 28 20

4: sablefish(P) 23 18 17 100 65 46 47 47 46 47 48 48 52 51 49 47 30 30 20 19

5: Seabass (P) 24 20 18 65 100 40 41 42 41 42 41 42 43 49 47 42 32 31 20 17

6: TR18 (P) 23 16 18 46 40 100 93 91 92 94 89 86 82 62 57 40 26 26 17 19

7: TR22 (P) 25 17 20 47 41 93 100 90 92 92 89 88 83 63 58 41 26 26 17 19

8: TR16 (P) 24 16 17 47 42 91 90 100 97 92 85 88 85 62 57 41 28 28 16 16

9: TR29 (P) 25 16 18 46 41 92 92 97 100 93 88 86 82 60 56 40 28 28 16 17

10: TR6 (P) 26 17 18 47 42 94 92 92 93 100 92 88 84 63 58 41 26 26 17 18
11: TR14 (P) 25 17 21 48 41 89 89 85 88 92 100 89 84 64 60 41 28 28 18 19
12: TR9 (P) 25 18 18 48 42 86 88 88 86 88 89 100 89 64 59 43 26 26 17 18
13: TR26 (P) 25 18 17 52 43 82 83 85 82 84 84 89 100 63 57 44 25 25 17 18
14: TN3 (P) 22 21 22 51 49 62 63 62 60 63 64 64 63 100 93 49 26 27 20 21
15: TN5 (P) 22 19 24 49 47 57 58 57 56 58 60 59 57 93 100 47 24 25 19 19
16: codPAA 22 18 16 47 42 40 41 41 40 41 41 43 44 49 47 100 32 32 24 17
17: AM5 (P) 27 19 18 30 32 26 26 28 28 26 28 26 25 26 24 32 100 87 17 11
18: AM6 (P) 28 19 16 30 31 26 26 28 28 26 28 26 25 27 25 32 87 100 18 12
19: sasaSAA 33 26 28 20 20 17 17 16 16 17 18 17 17 20 19 24 17 18 100 14
20: sasaLCA 26 16 20 19 17 19 19 16 17 18 19 18 18 21 19 17 11 12 14 100

Alpha 3 domain

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1: sablefish(P) 100 78 60 60 61 60 59 57 60 60 60 59 54 28 19 25 23 23 19
2: Seabass (P) 78 100 67 67 66 67 66 66 67 66 60 59 51 32 19 21 21 24 23
3: TR9 (P) 60 67 100 100 99 99 99 98 98 95 74 71 47 29 22 26 20 26 24
4: TR26 (P) 60 67 100 100 99 99 99 98 98 95 74 71 47 29 22 26 20 26 24
5: TR29 (P) 61 66 99 99 100 98 98 97 97 94 72 70 48 28 22 26 20 26 23
6: TR18 (P) 60 67 99 99 98 100 98 97 97 94 74 71 47 29 22 26 20 26 25
7: TR16 (P) 59 66 99 99 98 98 100 99 96 95 73 71 48 28 23 25 18 24 23
8: TR22 (P) 57 66 98 98 97 97 99 100 95 94 74 71 47 29 22 25 20 26 24
9: TR6 (P) 60 67 98 98 97 97 96 95 100 98 72 70 47 29 22 25 20 26 24
10: TR14 (P) 60 66 95 95 94 94 95 94 98 100 72 70 45 29 22 26 20 26 24
11: TN3 (P) 60 60 74 74 72 74 73 74 72 72 100 97 45 29 23 25 21 27 24
12: TN5 (P) 59 59 71 71 70 71 71 71 70 70 97 100 43 29 22 25 21 26 23
13: codPAA 54 51 47 47 48 47 48 47 47 45 45 43 100 22 16 22 21 20 24
14: AM5 (P) 28 32 29 29 28 29 28 29 29 29 29 29 22 100 26 21 28 24 20
15: sasaUBA0301 19 19 22 22 22 22 23 22 22 22 23 22 16 26 100 33 31 36 33
16: sasaLCA 25 21 26 26 26 26 25 25 25 26 25 25 22 21 33 100 25 38 32
17: sasaZRRa 23 21 20 20 20 20 18 20 20 20 21 21 21 28 31 25 100 38 25
18: sasaSAA 23 24 26 26 26 26 24 26 26 26 27 26 20 24 36 38 38 100 24
19: HLA-A2 19 23 24 24 23 25 23 24 24 24 24 23 24 20 33 32 25 24 100

Percentage identity between domains based on amino acids and calculated using ClustalX2.0.11. See legend to Text S7a for sequence details.



Text S7c. Exon intron structure of P lineage genes

Schematic exon intron structure of P lineage genes. Exon sizes in base pairs
are shown above the gene while intron sizes are shown below.
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Text S7. Additional P lineage data



fugu TR29
51

fugu TR16
82

fugu TR22
53

e fugu TR18

fugu TR14
60

99

95

100

fugu TR6
fugu TR9
atd
fugu TR26

— tetraodon TN3

100
— tetraodon TN5

sablefish

striped bass

cod PAA
Atlantic salmon Py
— cavefish AM5

100
cavefish AM6

spotted gar LO4

Atlantic salmon UBA

97
1 49
88
99
—
0.1

HLA-AZ2

Text S7. Additional P lineage data

Text S7d. Phylogenetic tree of deduced P
lineage amino acid sequences

Phylogenetic tree based on alpha 1 through alpha 3 domain
amino acid sequences. The evolutionary history was inferred
using the Neighbor-Joining method [main text reference 95].
The percentages of replicate trees in which the associated taxa
clustered together in the bootstrap test (1000 replicates) are
shown next to the branches [96]. The tree is drawn to scale,
with branch lengths in the same units as those of the
evolutionary distances used to infer the phylogenetic tree. The
evolutionary distances were computed using the p-distance
method [main text reference 97] and are in the units of the
number of amino acid differences per site. All ambiguous
positions were removed for each sequence pair. Evolutionary
analyses were conducted in MEGADS [main text reference 98].

Sequence references can be found in either additional
files 3: Text S1 or additional text 4: Text S2. Cavefish is
Astyanax mexicanus, tetraodon is Tetraodon nigriviridis, fugu
is Takifugu rubripes,spotted gar is Lepisosteus oculatus,
Atlantic salmon is Salmo salar,sablefish is Anoplopoma
fimbria and striped bass is Dicentrarchus labrax. The tree is
rooted using the salmon UBA*0301 allele (GenBank
accession AAN75116.1) and the human HLA-A2 sequences
(GenBank accession AAA76608.2).



